Caerulein or taurocholate induced enzymatic and histologic alterations in the isolated perfused rat pancreas.
Early events in the pathogenesis of experimental acute pancreatitis are intensively studied using isolated cells or animal models. However, the results and their interpretations are dependent on the complexity of biological structures. Therefore, we proposed that studies on isolated perfused pancreas can give additional information about processes leading to acinar cell injury. This hypothesis was examined adapting the well-established caerulein hyperstimulation model and the taurocholate model of acute pancreatitis to the extracorporeal perfused isolated rat pancreas. The pancreas was removed with the duodenum including the arterial supply. A continuous perfusion of the organ was performed with a modified Krebs-Ringer bicarbonate buffer. Intraarterial caerulein application or an intraductal taurocholate (3.5%) application were used to induce acinar cell injury which was determined as the release of amylase, lipase and lactate dehydrogenase into the portal outflow medium and into the transudation fluid and by examination of histological alterations. Trypsinogen release and activation was followed by analysis of trypsinogen activation peptide (TAP) in the transudation fluid and in pancreatic tissue. Perfusion of isolated rat pancreas with supramaximal concentrations of caerulein or retrograde injection of taurocholate (3.5%) resulted in acinar cell injury indicated by elevated levels of amylase and lipase into the perfusate and into the transudation fluid. TAP levels in the transudation fluid significantly increased after perfusion with caerulein or retrograde injection of taurocholate (3.5%). The histological alterations after taurocholate application include oedema and necrosis and show significant differences to the control perfusion. Extensive pancreatic necroses were not observed after caerulein hyperstimulation. The isolated perfused rat pancreas is a useful model to investigate pathophysiological mechanisms which are relevant for the early phase of acute pancreatitis. The caerulein and the taurocholate models are transferable to the isolated rat pancreas. Studies on isolated perfused rat pancreas enable pathophysiological investigations of the exocrine pancreas without influence of systemic components, but with preserved morphology.